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Patent claims 

1. Display device with touch sensor, consisting of an electrochromic cell known 
per se or a liquid crystal cell, characterized in that the electrochromic cell or the 
liquid crystal cell is located^between a transparent/^cover plate (1) and a 
transparent support plate (2), and a radiation source /3) whose light enters the 
cover plate (1) and illuminates it, is arranged on at least one of the end faces of 
the transparent cover plate (1), and in that at least one photodetector (4), in 
whose photosensitive solid angle range some or ^11 of the cover plate surface 
lies, is mounted on the support plate (2). 

2. Display device with touch sensor according to claim 1, characterized in that the 
electrochromic cell consists of a transparait top plate (5) and a transparent 
bottom plate (5'), the two plates (5), (5') b/ing joined together by a ring seal (6) 
to form a cell, and an electrochroimc-'mfearimi (10) being located in the cell 
volume, and the plates (5), (5')^being provide^^ with a transparent electrically 
conductive coating (7'), (7) on their sid/s facing the electrochromic medium. 



3. Display device with touch sensor according tc 



claim 1 , characterized in that the 
p plate (302) and a-'transparent 



liquid crystal cell consists ol a transparent t 

bottom plate (302') which ari join4d together ring ^ gai-(3S3) and between 
which the liquid crystals (3Ol)v^j0^ted, the sides of the plates (302), (302') 
which face one another being provided with a transparent electrically conductive 
coating (304), (304') and with an orienting layer (305), (305'), and the sides of 
the plates (302), (302') which are remote from one another being provided with 
a polarization film (306), (306'). 

Display device with t/uch sensor according to one of claims 1 to 3, 
characterized in that t\ie electrochromic cell or the liquid crystal cell has a 
coating on the bottom'plate, which predominantly reflects visible light while it 
is predominantly transparent to the light emitted by the radiation source. 

Display device with touch sensor according to one of claims 1 to 3, 
characterized in that the electrochromic cell or the liquid crystal cell has a 
coating on the bottom plate which preferably contains a location transparent to 
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the light from the radiation source at the center of the photosensitive solid angle 
range of the photodetector. 

6. Display device with touch sensor according to one of claims 1 to 3, 
5 characterized in that the electrochromic cell or the/ liquid crystal cell has a 

semitransmissive and semireflecting coating on the bottom plate. 

I, Display device according to one of claims 1 to 3A>r 6, characterized in that the 
electrochromic medium or the liquid crystal /medium is two-dimensionally 

10 illuminated from the side facing the support plate. 

8. Display device according to claim 7, characterized in that the two-dimensional 
illumination is carried out through an optically transparent grid plate which is 
arranged between the bottom plate and the support plate, a light source being 

15 arranged on at least one of the end fac^s of the grid plate and the grid plate 

having, on the side remote from the support plate, an optically refractive grid- 
like surface structure for positional^ metered emergence of light from the 
interior of the plate, and a scattering^ l^^er serving as an illumination surface 
being arranged on or over thi^side. 

20 

9. Display device according to claim^S, cha^cferized in that the grid^d^sity of the 
surface structure of the griji plate/becomes greater with increa^ng distance from 
the light source. 

25 10. Display device according to claim 8 or 9, characterized in that the grid plate is 
identical to the support plate /or to the bottom plate of the electrochromic cell or 
of the Uquid crystal cell. 

II. Display device with touch sensor according to one of claims 1 to 10, 
30 characterized in that the/cover plate has a thickness of at least 0.05 mm and 

preferably at least 0.5 mm. 

/ 

12. Display device with /touch sensor according to one of claims 1 to 11, 
characterized in that me cover plate has a refractive index of at least 1.5 and 
35 preferably at least 1 .6.[| 
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13. Display device with touch sensor according to one of claims 1 to 12, 
characterized in that an intermediate layer is located between the top plate of the 
electrochromic cell or of the liquid crystal cell and the cover plate. 

14. Display device with touch sensor according to claim 13, cmaracterized in that the 
intermediate layer has a refractive index which is less than the refractive index 
of the cover plate. 



10 15. 



15 



16. 



20 



Display device with touch sensor according to 
that the intermediate layer consists of air 
mixtures of polyfunctional (meth)acrylic 
(meth)acrylates or suitable photoinitiators, or 



cla: 



or 



aci( 



13 or 14, characterized in 
UV radiation-polymerizable 
derivatives, monofunctional 
solid materials produced using 



a sol-gel process and having a porosity of more than 50% based on silicates, 
aluminates and other binary or tem^LrjTsy^pis. 

Display device with touch sfensor acc'ordingf^to one of claims 1 to 10, 
characterized in that the bottom plate o^the electi ochromic cell or ^pthe liquid 
crystal cell is identical to the support mate and/or ^he top plate is^identical to the 
cover plate. 



25 



17. Display device with touch sensbr according to one of claims 1 to 16, 
characterized in that the radiation source has an emission maximum at a 
wavelength of more than 680 nm, preferably more than 780 nm and particularly 
preferably more than 850 nm. 



18. 



30 



19. 




Display device with touch sensor according to one of claims 1 to 17, 
characterized in that the /end face illuminated by the radiation source is 
roughened so as to be wealcly scattering. 

Display device with touch sensor according to one of claims 1 to 18, 
characterized in that at/least one and at most three end faces of the cover plate 
are coated with an optically reflecting material. 
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20. Display device with touch sensor according to claim 19, characterized in that 
gold, silver, copper, nickel or aluminum are used as /the optically reflecting 
material, and the layers are produced by evaporation /oating, sputtering, CVD 
or adhesive bonding of metal-coated films. 

21. Display device with touch sensor according tb one of claims 1 to 20, 
characterized in that a plurality of photodetectors'are fitted on the support plate, 
a specific region of the cover plate, which region is uniquely assigned to the 
photodetector, lying in the photosensitiy^ solid angle range of each 
photodetector. 

22. Display device with touch sensor accbrding to one of claims 1 to 21, 
characterized in that a unit for processing the electrical signal is connected 
downstream of each photodetector. 

23. Method for touch recognit^n in the/display device with touch sensor according 
to one of claims 1 to 22, characterized in that the radiation power fi-om the 
radiation source perioithcally vanes wijfh time at the fi-equency fg, and the 
electric signal fi-onV the photodetector is further processed such that 
predominantly only that part jbf the signal which likewise varies periodically 
with time and approkimately varies sa me same fi-equency fg as the radiation 
power fi*om the radiation source i^^aluated. 

24. Method for touch recognition in the display device with touch sensor according 
to claim 23, characterized in that the relative width Afp/fg of the fi-equency band 
Afp accepted during the fiirther processing in the signal fi-om the photodetector 
around the fi-equency fg is less than 0.1 and preferably less than 0.01. 



25. Method for touch recognition in the display device with touch sensor according 
to one of claims I to 24, characterized in that the touch sensor can be switched 
off fiilly or for a limited time and, after a predetermined time, switches itself on 
again or can be switched on again by a specific signal sequence. 



